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Optical	Measurements	The	highest	case	layer	growth	rate	occurred	in	the	sample	carburized	at	1075°F.	Optical	measurements	indicated	that	the	two	higher	temperatures	resulted	in	lower	case	depths	than	the	two	lower	temperatures	(Table	II).		Table	II.		Linearized	case	layer	growth	rates		 900°F	 1075°F	 1200°F	 1400°F	Case	Depth	Growth	Rate	(μm/hr)	 .09	 .14	 .03	 N/A		This	can	be	explained	as	two	different	mechanisms	of	case	layer	formation	occurring.	Apart	from	the	differing	case	depth	growth	rates,	there	is	visual	evidence	of	a	differing	mechanism	occurring	(Figure	7).			
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	Figure	7.	The	left	image	shows	the	case	depth	from	a	sample	carburized	at	1075°F,	while	the	right	image	shows	the	case	depth	from	a	sample	carburized	at	1200°F.	The	sample	treated	at	1075°F	resulted	in	a	much	thicker	case	depth,	not	only	that,	the	region	next	to	the	case	shows	a	significant,	vibrant	color	change.	The	higher	temperature	sample	showed	a	color	change	that	is	indicative	of	a	depletion	layer.		The	higher	temperature	carburization	is	likely	to	have	formed	chromium	carbide.	With	a	formula	of	Cr3C2,	chromium	carbide	contains	twice	the	carbon	content	of	cementite	per	mole.	Either	the	increased	temperature	made	chromium	carbide	formation	preferential,	or	the	increased	amounts	of	carbon	allowed	for	chromium	carbide	to	form.	Additionally,	chromium	carbide	might	allow	carbon	to	diffuse	through	the	forming	layer	at	a	differing	rate	than	cementite.	Further	research	is	necessary	to	draw	conclusions.		
Conclusions	1. There	was	a	peak	case	depth	growth	rate	of	.14	micrometers	per	hour.	2. There	is	a	likely	carburization	mechanism	change	between	1075°F	and	1200°F.		 	
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